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ABSTRACT 

PURPOSE: To obtain an Nb film suitable for use as a base electrode for a 
high quality joined Josephson element having a tunnel effect by forming an 
Nb film on a substrate and coating the surface of the Nb fi Im with a carbon 
film in vacuum to prevent the oxidation of the Nb film. 

CONSTITUTION: An Nb film is formed on a substrate, and gaseous hydrocarbon 
or gaseous halogenated hydrocarbon is introduced at once in vacuum to form 
a carbon film on the surface of the Nb film by discharging at 300V rf 
voltage Vp-p. CH(sub 4), C(sub 2)H(sub 6), C(sub 3)H(sub 8) or C(sub 
4)H(sub 10) is used as the gaseous hydrocarbon, and the gaseous halogenated 
hydrocarbon used is produced by substituting one or more among F, CI and Br 
for a part or all of H in the gaseous hydrocarbon. Gaseous Ar may be added 
to the gaseous starting material. 
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